Conformation and activity dependent interaction of glucose oxidase with CdTe quantum dots: towards developing a nanoparticle based enzymatic assay.
Nanomolar concentrations of cysteine-capped CdTe quantum dots (QDs) quenched the fluorescence of tryptophan moieties in glucose oxidase (GOX), while the fluorescence of the other fluorophore in the enzyme, FAD (Flavin Adenine Dinucleotide), was not affected by the QDs. The quenching followed a linear Stern-Volmer equation and its static nature was confirmed by time-resolved photoluminescence (PL) spectroscopy. The binding of substrate to the GOX resulted in a decrease of the Stern-Volmer quenching constant, which is attributable to a change in tertiary structure of GOX as revealed by circular dichroism (CD) spectroscopy. The quenching constant was further lowered for the free tryptophan. A strong size dependence of quenching pattern was observed and the quenching efficiency increased with increasing average size of the CdTe QDs. For a given size, quenching constants exhibit an increasing trend with a gradual decrease in polarity of the solvent indicating binding between GOX and CdTe QDs. Fourier-transform infra-red (FTIR) spectroscopy has revealed the involvement of the indole ring of tryptophan in binding with CdTe QDs. Interestingly, the quenching pattern also showed a strong dependence on activity of the enzyme. An empirical equation has been derived to correlate the enzyme activity with the quenching constant based on which a novel QD-based fluorimetric method for activity determination could be devised.